Introduction {#S0001}
============

One of the ultimate measures of a successful medical school is the quality of care provided by the physicians trained at that school. However, current medical school evaluation efforts typically do not include patient data, due in large part to the logistical difficulty of collecting and analyzing patient-related data.[@CIT0001]--[@CIT0006] One possible solution to some of the logistical concerns is to use publicly available data. Governments, non-profits, and other organizations collect a large amount of patient data during the course of their health care-related activities and have begun to publish this data online. Medical education researchers can leverage this data to begin to evaluate medical education using measures such as practice specialty and location, quality of the care experience, and patient health outcomes.

For this study, we used publicly available data to explore the relationship between the medical education program and patient care. Treating patients and educating medical students are parallel activities that occur at teaching hospitals. However, the relationship between these activities is poorly understood. Often, tensions exist between the patient care and educational missions of clinics and hospitals. We hypothesized that a relationship would exist between patient evaluations of their hospital experience with medical student evaluations of the educational experience at that site.

Method {#S0002}
======

Institutional approval {#S0002-S2001}
----------------------

Ethical approval for this research was granted by the Institutional Review Board at the University of Minnesota.

Participants {#S0002-S2002}
------------

The participants for this study were students at the University of Minnesota Medical School who completed course evaluation forms for required clerkships at the five Twin Cities teaching hospitals under examination during calendar year 2013 (CY13). The five hospitals were University of Minnesota Medical Center, Hennepin County Medical Center, Abbott Northwestern Hospital, Regions Hospital, and Methodist Hospital. A total of 1,512 evaluations were included in the study.

Sources of data {#S0002-S2003}
---------------

### Student evaluations {#S0002-S2003-S3001}

Clerkship evaluation data were collected from records held by the Office of Medical Education in the Medical School at the University of Minnesota. Clerkship evaluations were administered at the conclusion of each clerkship. The range of clerkship evaluation response rates at the sites under study in CY13 was 97--100%. Items included in the course evaluations were: mistreatment, learning environment, organization of course, educational value, teaching, evaluation and feedback, experience as a health care team member, and balance of supervision and autonomy. The specific evaluation items that students were asked to respond to are listed in [Table 1](#T0001){ref-type="table"}. Students rated each item on a Likert-type scale ranging from 1 (Below Expectations) to 3 (Exceeded Expectations). For this analysis, we calculated the average scores for each item for each site for all students submitting evaluations related to that site, regardless of which core clerkship they were evaluating.Table 1Clerkship evaluation items. Items included in end-of-rotation clerkship evaluations completed by medical students at the University of Minnesota in Calendar Year 2013DomainItemBalance of supervision and autonomy1=Too much shadowing; 2=Good balance; 3=Too much autonomyEducational valueIncluding teaching/learning environment; clinical experiences and opportunities; assessments related to clerkship objectivesEvaluation and feedbackConstructiveness and timeliness of feedback receivedExperience as a healthcare team memberWork with healthcare team; felt like a member of the teamLearning environmentFaculty, residents, and staff demonstrate professional conduct and respect for studentsMistreatment/AbuseDid you experience any mistreatment, abuse or harassment, eg, racial/ethnic, gender, sexual, sexual orientation, or other mistreatment such as being publicly belittled, being required to perform personal services such as baby-sitting or shopping? Yes =0.25, No =2Organization of the courseIncluding logistics; timely distribution of materials; accessibility of course director/site coordinator; clarity of communication about objectives, content, roles, responsibilities; structured with time to attend student and departmental activitiesTeachingBy attending physicians, residents, fellows, other health professionals and staffWould recommendWould recommend this site \[for this clerkship\] to others: 1= probably not; 2= likely; 3= definitely

### Patient experience of care ratings {#S0002-S2003-S3002}

Patient experience of care ratings of the hospitals under examination was derived from information publicly available on the Minnesota Community Measurement (MNCM)-hosted website MNHealthScores.org. Similar data are available on the Centers for Medicare & Medicaid Services (CMS) Hospital Compare website ([www.medicare.gov/hospitalcompare](http://www.medicare.gov/hospitalcompare)). These data were collected via the Hospital Consumer Assessment of Healthcare Providers and Systems (H-CAHPS)^Ⓡ^ Survey, a standardized survey instrument for measuring patients' perceptions of their hospital experience. The survey was developed by CMS, along with the Agency for Healthcare Research and Quality (AHRQ) and includes ratings for ten care domains. Patients receive a survey for every inpatient stay and are asked to rate the frequency of events during their care (never, sometimes, usually, always). The data used in this study were collected from hospital admission dates January 1--December 31, 2013 (CY13). Further information on the data collection methods used by MNCM is available in the downloadable 2015 Health Care Quality Report published publicly on their website.[@CIT0007] The ten care domains included in the version of the H-CAHPS^Ⓡ^ Survey used for this data were: cleanliness of hospital environment, doctor--patient communication, medication explanations provided, nurse-patient communication, pain controlled, overall hospital rating, quietness of hospital environment, receiving help when wanted, recommend hospital, and recovery information provided. The result for each care domain is derived from the composite of several survey questions and is reported by CMS as the "top box" average, which is the average rate of the most positive response.

Analyses {#S0002-S2004}
--------

Using SPSS Statistics v.22 (IBM: Armonk, NY), we calculated Pearson product--moment correlation coefficients for each of the ten care domains on the H-CAHPS^Ⓡ^ Survey with each of the nine items rated in our clerkship evaluations, for the five hospitals included in this study.

Results {#S0003}
=======

The mean ratings for student evaluations of clerkships for each evaluation component, as well as the count of students who submitted evaluations for that site, can be found in [Table 2](#T0002){ref-type="table"}. Data from the H-CAHPS^Ⓡ^ survey for each care domain for each site can be found in [Table 3](#T0003){ref-type="table"}. Data on individual patients are not available. The majority of correlation coefficients calculated were not significant. However, we did find significant correlations between patient ratings of doctor--patient communication and student ratings of organization of course (R=0.882, *p*=0.048), educational value (R=0.882, *p*=0.048), teaching (R=0.963, *p*=0.008), and evaluation and feedback (R=0.920, *p*=0.027). We also found a significant correlation between patient ratings of quietness of hospital environment and student ratings of experience as a health care team member (R=0.921, *p*=0.026).Table 2Clerkship evaluations. Number of end-of-rotation clerkship evaluations completed (N), and mean rating on each evaluation item per site, in Calendar Year 2013. Scale is 1 to 3 with 1=Below expectations, 2=Meets expectations, 3=Exceeds expectations, except where indicated in [Table 1](#T0001){ref-type="table"}DomainSite ASite BSite CSite DSite ECount of evaluations (N)9358124284530Balance of supervision and autonomy1.921.911.921.871.87Educational value2.752.632.632.562.51Evaluation and feedback2.602.362.382.362.24Experience as a healthcare team member2.412.472.502.512.36Learning environment2.812.672.882.682.58Mistreatment/Abuse1.961.972.001.971.96Organization of the course2.732.462.672.392.36Teaching2.832.582.632.582.50Would recommend2.742.572.752.542.40 Table 3H-CAHPS^Ⓡ^ Survey ratings of sites. Top-box averages of patient responses on the Hospital Consumer Assessment of Healthcare Providers and Systems (H-CAHPS^Ⓡ^) Survey in Calendar Year 2013, per site. The top-box average represents the proportion of respondents selecting the highest rating for each itemDomainSite ASite BSite CSite DSite ECleanliness0.730.650.710.760.62Doctor-patient communication0.840.780.800.780.78Medication explanations provided0.650.590.610.610.62Nurse-patient communication0.790.710.760.770.77Pain controlled0.710.620.690.690.70Patients rating of hospital0.780.640.730.740.70Quiet room at night0.580.600.600.650.50Receiving help when wanted0.680.530.640.650.63Recommend hospital0.820.630.770.780.74Recovery information provided0.880.860.860.900.89

Discussion {#S0004}
==========

In this proof-of-principle study, we used publicly available data to correlate patient evaluations of a training site with student evaluations of the educational experiences at that site. We found a strong relationship between the patient rating of doctor--patient communication and student ratings of the clerkships at that site including organization, educational value, teaching, and evaluation and feedback. This study provides association data, and while proving the cause of these associations was beyond the scope of this preliminary study, it is interesting to speculate that similar skills are required for patient care and medical education, and that these skills underlie many of these associations. For example, effective communication skills are beneficial both for communicating diagnoses and treatment plans with patients[@CIT0008] and for engaging students in the clinical experience.[@CIT0009] Future research could delve into the associations we found to determine these causal roots, and findings could be used to improve faculty performance in both treating patients and teaching students.

Another area to explore is the role of medical students in the patient experience of care. Previous studies have found minimal effect of having a medical student present at the clinical encounter on patient satisfaction.[@CIT0010],[@CIT0011] Publicly available patient satisfaction data are widely available, and as we have demonstrated, can be linked to education data. Questions on the value of having medical students or other learners at a site might be able to be addressed using these data, including issues such as number, training level, frequency, and profession of the learners.

Our findings suggest a relationship between patient experiences and the perceived quality of education at that hospital, and have significant implications for the continued evaluation of the quality of medical education. We were able to link patient data from publicly available sources with medical education evaluation data. This approach is consistent with recent calls to use practice data to evaluate the effectiveness of medical education.[@CIT0001]--[@CIT0005] Further studies linking clinical and education outcomes are needed to explore these relationships in more depth with the goal of determining cause and effect. The contributions of specific hospital locations, providers, or clerkships also need to be evaluated, particularly in the context of correlating patient outcomes with specific educational predictors and initiatives.

It is important to acknowledge the limitations of our study. We have only demonstrated associations and correlations and not causal proof. Also, the patient experience of care for each site is based on aggregate data over the year of study, and not all patients at the different sites interacted with a medical student. There may have been other aspects of the site that contributed to the students' ratings that are important for us to define in future studies.

Conclusion {#S0005}
==========

In conclusion, we have demonstrated proof-of-principle of linking publicly available patient evaluation of a hospital with student evaluation of the hospital as a clinical teaching site. The demonstrated associations between an important component of patient satisfaction, doctor-patient communication, with student evaluations of the clerkships at that site set the stage for further studies to determine how to improve both patient care and medical education.
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